Effect of excitotoxin lesions in the medical prefrontal cortex on cortical and subcortical catecholamine turnover in the rat.
Catecholamine turnover in brain areas innervated by dopaminergic neurons was examined 2, 6, and 12 days after bilateral, N-methyl-D-aspartate lesions confined to the rat medial prefrontal cortex. The lesion produced a significant regional increase in the concentration of 3,4-dihydroxyphenylethylamine (DA, dopamine) in both the medial prefrontal cortex and the ventral tegmental area. DA concentrations were increased in the nucleus accumbens on day 6 (128% of control), in the ventral tegmental area on day 2 (130% of control), and in the medial prefrontal cortex on days 2 (145% of control) and 6 (127% of control). The only significant changes in the concentration of 3,4-dihydroxyphenylacetic acid (DOPAC) (197% of control), and in the ratio DOPAC/DA (163% of control) were found in the medial prefrontal cortex on day 6 post-lesion. All parameters had returned to control levels by day 12. DA depletion after the administration of alpha-methyl-p-tyrosine (AMPT) was not significantly different between excitotoxin-lesioned and sham animals on day 6 in all brain regions. Noradrenaline (NA) and 3,4-dihydroxyphenylethyleneglycol concentrations and their ratios, and the depletion of noradrenaline after AMPT were also determined, and the lesion resulted in a significant regional increase in NA in both the nucleus accumbens and the ventral tegmental area. An elevation of NA (147% of control) in the nucleus accumbens was found on day 12. Since the excitotoxin lesion destroys corticofugal efferents from medial prefrontal cortex to the nucleus accumbens, the anterior corpus striatum and the ventral tegmental area, our results provide no evidence for a role of these cortical projections in the regulation of subcortical DA metabolism.(ABSTRACT TRUNCATED AT 250 WORDS)